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M a n u s c r i p t A c c e p t e d M a n u s c r i p t 7 skills. In this paper, we provide empirical illustrations for two research questions. Firstly, we 1 investigated whether there was a reciprocal relationship between self-management of 2 chronic back pain and HRQoL. Secondly, we examined whether a good patient-professional 3 partnership leads to better HRQoL in both a direct pathway and indirect pathway where self-4 management is considered as the mediator. 5 This quasi-experimental study was designed to take place during routine service 11 appointments and not as a stand-alone research study. It was conducted in the community-12 based pain management service in the UK, where the self-management of chronic back pain 13 was supported by a range of health professionals (physiotherapists, nurses and health care 14 trainer) to improve patients' self-management ability and quality of life. A patient-professional 15 partnership was generally established in this service by health professionals providing 16
individualised care and working together with the patient. Patients were actively involved 17 with health professionals in setting up realistic goals and developing individualised treatment M a n u s c r i p t 9 the initial assessment, suffered from malignant pain or required acute medical interventions 1 for their pain relief. 2
Measure of HRQoL 3
The primary outcome was HRQoL measured by the DoloTest, which is a validated, generic, 4
pain-related quality of life questionnaire routinely used in clinical settings in Denmark and UK 5 (Kristiansen et al., 2012 , Kristiansen et al., 2010 . This measurement consists of eight 6 domains: 'pain', 'problems with light physical activities', 'problems with more strenuous 7 physical activities', 'problems doing job', 'reduced energy and strength', 'low spirit', 'reduced 8 social life' and 'problems sleeping'. Each domain is scored on a 100mm visual analogue 9 scale. DoloTest Score is the sum of the measurement on each DoloTest domain in 10 millimeters and ranges from 0 to 800. A lower score reflects a more favorable health 11 outcome. It is well-validated and demonstrates a satisfactory level of internal consistency, 12
with coefficients of Cronbach's alpha being 0.615 to 0.715 (Kristiansen et al., 2010) . 13
DoloTest was chosen as it was routinely used in the clinic; it was decided to continue using it 14
as an outcome measure of HRQoL. Inclusion of another questionnaire for the same purpose 15 would have imposed an unnecessary burden on patients, and also would have disturbed 16 routine practice. 17
Measure of patients' perceived self-management ability 18
Patients' self-management ability for chronic back pain was evaluated using the Partners in 19
Health (PIH) scale, a 12-item self-administered tool for patients to assess their self-20 management knowledge, attitude, behaviors and impacts of their chronic condition. The PIH 21 scale is primarily designed to measure generic self-management for chronic conditions, 22
which provides a simple tool for health professionals (general practitioners, nurses and allied 23 health professionals) to assess self-management at a given point of time and maximise their 24 patients' self-management capacity over time (Battersby et al., 2003) . Peñarrieta-de A c c e p t e d M a n u s c r i p t 10 make a rating for each item on a nine-point (0-8) Likert scale, with 0 being the worst and 8 1 being the best response. A total score is computed for a possible total of 96 points. A higher 2 score represents better self-management practice. The PIH scale has been shown to have 3 high internal consistency (Cronbach's alpha=0.82) (Petkov et al., 2010) . 4
Measure of patients' perceived patient-professional partnerships 5
The Patient Partnership in Care questionnaire (PPiC) was specifically designed to measure 6 the core elements of health professionals to work in partnership with patients with chronic 7 conditions to support self-management (Powell et al., 2009) . It was also applied in the NHS 8
Adult Cancer Survivorship Programme (Davies and Batehup, 2010) . This generic 9 questionnaire for patients consists of two subscales -partnership and confidence: 11 items 10 using a five-point 'poor' to 'excellent' ordinal scale to measure the partnership and five items 11 on a rating scale of 0 to 10 to measure the confidence. We did not include the confidence 12 subscale in our analysis to avoid a potential multicollinearity problem, with partnership being 13 correlated with confidence at 0.68 reported in previous research (Powell et al., 2009 ). We 14 used component factor analysis (CFA) to assess the measurement properties of patient 15 perceived partnership latent variable using the 11 partnership items, which all load 16 significantly and strongly on a single partnership dimension at the 0.01 level. Fig. 2 shows 17 that the standardised loading ranges from 0.52 to 0.81. The subscale of these 11 partnership 18 items also has good internal consistency (Cronbach's alpha=0.937) in this study. Although 19 the chi-square with 34 degrees of freedom is significant ( ), the 20 measures of fit are reasonably good with and . 21 impede the development of patients' self-management ability. We controlled for seven socio-6 demographic characteristics (age, gender, marital status, ethnicity, religion, highest level of 7 education, and employment status) in our analyses. These factors are often associated with 8 basic variation in health (Chandola, 2000, Rose and Pevalin, 2000) . We also used self-9 reported duration of their pain problem (Breivik et al., 2006 , LeFort et al., 1998 to account 10 for medical treatment histories. Given the fact that patients may experience benefit as a 11 result of taking medication rather than the practice of self-management strategies, 12 medication usage specifically related to pain relief was adopted to control for a potential 13 confounder. We also included self-reported mental health problems in general, which are 14 believed to be associated with decline in HRQoL especially in patients with chronic back 15 pain (Bair et al., 2009 , Hadjistavropoulos and Shymkiw, 2007 , Schmidt et al., 2012 . 16
Statistical analyses 17
We performed a causal path analysis to simultaneously depict relationships between 18 partnership, self-management ability, and HRQoL. The autoregressions of the variables, 19 self-management ability and HRQoL, on each other over time allow controlling for A c c e p t e d M a n u s c r i p t 12 covariance stability. These autoregression coefficients are determined by intra-individual 1 stability (Hertzog and Nesselroade, 1987) . A simultaneous equation model that allows for 2 reciprocal effects and autoregressive effects between health-related quality of life ( 3 and self-management ability ( at baseline and follow-up may be written as 4
(1) 5
(2) 6
Where and represent baseline and follow-up respectively; represents an individual; 7 is a time-invariant intercept; is row vectors of coefficients of which is a vector of control 8 variables that vary over individuals (e.g. gender). The term is random disturbance that is 9 assumed to be independent and normally distributed with means of zero and constant 10 variance. We also assumed that is strictly exogenous, meaning that it is independent of . 11 and describe the autoregressive effects, or the effects of self-management ability and 12
HRQoL at baseline on themselves measured at follow-up, respectively. A small or zero 13 autoregressive coefficient means that there has been a substantial reshuffling of the Bentler, 1999). Baseline PPiC scores were added to account for any possible imbalance and 17
to improve the precision of the estimates. To account for missing data, the full information 18 maximum likelihood procedure was used. 19
Rigour 20
This analysis of this study controlled and adjusted history, maturation and multiple treatment 21 interference threats. Meanwhile, the time interval between baseline and follow-up (three 22 months) was relatively short in comparison with the history of patients' back pain, which 23 limited the likelihood of maturation threat. All questionnaires used have demonstrated good M a n u s c r i p t 14 validity and reliability. The same set of questionnaires was administrated by the same people 1 to collect patients' responses at both baseline and follow-up, helping to minimise the threat 2 to the internal validity of this study. 3
Results

4
A total of 103 patients completed this study. The results showed that there was no 5 association between patients' self-management ability and HRQoL at baseline. However, a 6 positive direct effect was detected at three months (-0.38, p<0.01). A patient-professional 7 partnership was not found to be beneficial for patients' HRQoL through a direct pathway, but 8 via an indirect pathway where self-management was a mediator (-19.09, p<0.01). These 9 results are presented in detail below. 10
Demographic and clinical characteristics 11
The demographic and clinical characteristics of the patients collected at the time of initial 12 consultation were presented in At three months, 103 (70.1%) completed both baseline and follow-up data collection. Twelve 25 (8.2%) patients failed to attend for follow-up as they had had similar previous treatment M a n u s c r i p t experience without improvement, and 32 (21.7%) patients were discharged automatically 1 according to the service attendance policy (patients would be discharged if they did not 2 attend two consecutive appointments without any contact). With respect to demographic 3 characteristics (age, gender, marital status, and highest level of education), as well as the 4 outcome variables (patient-professional partnership, self-management ability, and HRQoL), 5 there was no significant difference detected between patients who participated at both data 6 collection points and those who participated only at baseline. As a result, missing data in our 7 sample were likely to have been missing by chance, and therefore the completed-case 8 analysis was used providing unbiased estimates. Categorical variables were compared by 9
Wilcoxon rank sum test and continuous variables were compared by paired t-test. 10 ). Fig. 3 shows the standardised coefficients for 4 hypothesised paths at the 1% significance level. The model accounts for 47% of the 5 variance in HRQoL scores. To avoid clutter, the correlations between all demographic and 6 clinical factors have been omitted from Fig. 3 . 7 Net of autoregressive effects, the results of the path analysis showed that there was no 7 causal effect of self-management ability on HRQoL at baseline, however a significant effect 8 was detected ( ) at three-month follow-up after the pain management support 9 provided by health professionals in the pain clinics. In addition, it is noteworthy that the self-10 management ability had a one way effect on HRQoL, and no evidence was found to support 11 an effect in the opposite direction. Thus patients with greater self-management ability were 12 more likely to have better HRQoL. The results also showed that the patient-professional 13 partnership had no direct effect on HRQoL ( ). However, it is positively A c c e p t e d M a n u s c r i p t 18 associated with self-management ability as predicted ( ). Thus, patients having 1 greater partnerships with health professionals have higher levels of self-management ability. 2
Fig. 3 Standardised path coefficients for hypothesised relationships
The adjusted model also highlighted that the patient-professional partnership failed to 3 contribute independently to explaining variance in HRQoL in the model, suggesting a 4 mediating effect ( ) in which higher levels of self-management ability 5 accounts for the relationship between greater partnership and better HRQoL. 6
Discussion
7
This study shows that the increase in patients' self-management ability leads to the 8 improvement in HRQoL after the pain management support provided in a good patient-9 professional partnership. However, a patient-professional partnership alone is not sufficient 10 to improve patients' HRQoL directly, but the positive effect is found from an indirect pathway 11
where self-management is a mediator. This may suggest that patient-professional 12 partnerships play an important role in stimulating and nurturing patients' internal resources to 13 change behaviors associated with chronic pain, which consequently improve their health. 14 The findings of this study support the view that patients' self-management ability has a 15 significant positive impact upon their health, whilst simultaneous reciprocal causality does 16 not occur between them. This is consistent with Braden's Self-help Model (Braden, 1993 , 17 LeFort, 2000 , which specifies that self-help supported by a set of enabling skills allows 18 people with chronic conditions to achieve improved quality of life. Such consistency is 19 particularly noteworthy, given the different measures were used for health outcome. It 20 suggests that despite some differences in measurement in the study samples, the pattern of 21 relationships among the constructs appears stable and robust in different clinical populations. 22
More studies using pain-specific measures for health status may be needed to enable further 23 comparisons. The lack of impact of HRQoL on self-management ability also suggests that 24 pain self-management support could still improve health outcomes for patients suffering from 25 even extreme negative impact of pain. It is worth noting that the positive impact of self-management skills on patients' HRQoL was 1 not significant at baseline, however this impact appeared to be significant three months later 2 when a patient-professional partnership was established and developed during the time 3 patients were attending the clinic. This finding provides additional support for the Chronic 4 Care Model (Wagner et al., 1999 , Wagner et al., 2001 , which illustrates that improved 5 health outcomes for disease management, as the results of self-management support, may 6 only be achieved through productive interactions between informed activated patients and 7 the prepared proactive health professionals. Similar effects of good patient-professional 8 partnerships have been shown on symptom management for different patient groups. For 9 instance, chronic obstructive pulmonary disease, depression and diabetes (Bury, 2004 , 10 Powell et al., 2009 . Given the fact that patients with chronic conditions are likely to suffer 11 from other health problems, further research may be needed to demonstrate the influences 12 of building partnership on health outcome of patients with multiple conditions in primary care 13 settings. 14 Our path analysis suggests that there is moderate stability in both self-management ability 15 and HRQoL over time. These results indicate that the development of self-management of 16 chronic back pain may be a consequence of establishing good patient-professional 17 partnerships that involve collaborative care and self-management education. This is 18 consistent with Lorig and Holman's theory of self-management education that argues 19 forming a partnership between patients health professionals is a core self-management skill 20 (Lorig and Holman, 2003) . However, we could not completely exclude the possibility that the 21 increase in self-management ability may also enhance patient-professional partnerships. 22 This is likely to occur when patients intend to establish a good partnership with health 23 professionals with the purpose of gaining more support in managing their conditions, or 24 being involved in decision-making about their treatment. However, to our knowledge, 25
research to date has not explicated a direct theoretical pathway between self-management 26 ability and patient-professional partnerships. It is worth noting that a patient-professional M a n u s c r i p t 20 partnership differs from traditional patient education and familiarity developed during the 1 consultation. The key to successful partnership is to recognise that patients are experts in 2 their conditions and life situation, and their partnerships are developed based on mutual 3 respect for each other's competencies and recognition of the advantages of combining these 4 resources to achieve beneficial outcomes (Coulter, 1999 , Coulter and Collins, 2011 , Coulter 5 and Ellins, 2007 . Additionally, self-management education embedded in a patient-6 professional partnership also differs from traditional patient education that solely focuses on 7 having health professionals teach and pass on disease-specific skills and information. 8
Instead, it is based on patient concerns and problems, allowing patients to identify their 9 health needs and make a decision about their condition (Bodenheimer et al., 2002, Lorig and 10 Holman, 2003) . Through this approach, patients are provided with information and 11 individualised exercises in the context of pain management, including problem definition, 12 generation of possible solutions, solution implementation and evaluation of results. This is 13 more likely to increase patients' self-efficacy and their individual confidence to undertake a 14 behaviour necessary to achieve a desired goal (Bandura, 1997) . This way of delivering 15
patients' education has also been echoed in how health professionals provided their support 16 in the pain management service of this study. Health professionals worked together with 17 patients to undertake health needs assessment during the initial consultation, and then 18 created individualised care plans to follow up their needs. 19
Despite the paucity of evidence that having a good patient-professional partnership has a 20 direct impact on health outcomes (Street et al., 2009 ), our results suggest that the impact of 21 patient-professional partnerships on HRQoL is mediated by the development of chronic back 22 pain self-management. This non-significant direct effect of patient-professional partnership 23 may provide additional evidence supporting the point that the relationship between continuity 24 of care and outcomes are more uncertain (Cabana and Jee, Albedaiwi, 2004, 25 Saultz and Lochner, 2005) . Health professionals at the pain clinics in this study worked as a 26 team and provided the care and support at different stages of the treatment process. M a n u s c r i p t 21 Services and care delivered by different health professionals in disease management are 1 often referred as a continuity of care (Haggerty et al., 2003) . With sufficient resources, it may 2 be necessary to provide systematic education and training for health professionals on the 3 self-management of chronic pain in order to help patients develop more trust in and better 4 partnerships with health professionals. The demographic characteristics of the participants 5 were similar to those of population with chronic back pain reported in previous studies, such 6 as the Health Survey for England (Health and Social Care Information Centre, 2011), Survey 7 of Chronic Pain in Europe (Breivik et al., 2006) and the Institute of Medicine in the US 8 (Institute of Medicine, 2011). The majority were females, and many were less able or unable 9 to work outside. Most of them took medication for pain relief, and had a current mental 10 health problem. The estimation of these individual-level effects in this study makes it 11 possible to provide empirical evidence to support the influence of partnerships on chronic 12 back pain self-management. 13
There has been considerable interest on initiating health policies for increasing patients' Organisation, 1997). This study also confirms the beneficial impact of, and supports the 21 worldwide application of self-management programmes that were originally developed from 22 the Arthritis Self-Management Programme (Lorig, 1986 , Lorig, 2003 , Lorig, 1993 . Patients 23 take a lead role in managing their chronic conditions, with effective self-management support 24 accomplished by health professionals working collaboratively to support and empower 25 patients to use the effective self-management strategies (Lukewich et al., 2015) . In line with 26 these policies, the findings of this study contribute to a growing literature highlighting the 4 As with any research, this study has some limitations which need to be discussed. First, the 5 time interval between baseline and follow-up is relatively short, so longer-term follow-up is 6 needed to provide further data on the maintenance of self-management development and 7 health improvement. Second, the relatively small sample size affects the power of the study 8 and its ability to detect effects. The sample of patients is limited to those able to understand 9
Limitations and conclusions
English, thus the generalisability to other cultural groups may be questionable. Also, there 10 were 32 people who were discharged due to the service attendance policy, therefore it was 11 uncertain whether follow-up data would have strengthened or weakened the study findings if 12 these people had been followed up. However, no significant difference was detected 13 between patients who completed this study and those who participated only at baseline, 14 therefore missing data were likely to have been missing by chance. This may suggest that 15 our estimates and conclusions were robust to omitting those non-attenders. Given the fact 16 that the severity of certain medical conditions (e.g. pain) is subjective and may be difficult to 17 measure through objective tests, self-reported retrospective measures used in this study 18 may further overestimate as well as underestimate the outcomes (Prince et al., 2008) due to 19 the asymptomatic nature of many comorbidities such as pain, hypertension, diabetes, heart 20 disease and cancer at moderate and sometimes very elevated levels. 21
Despite these limitations, this study suggests that the increase in patients' self-management 22 ability may lead to improvement in their health outcomes after pain management support 23 provided through a partnership with health professionals in primary care. It also suggests 24 that a patient-professional partnership is beneficial for patients' health outcome via an 25 indirect pathway where self-management was a mediator. The findings of this study extend 26 the understanding of the practice of self-management in the treatment of chronic pain and in 
